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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention. This invention relates to flings, and more specifically, relates to a film forming 
liquid which is ultraviolet curable to an in situ formed surgical drape or wound dressing. 

2. Background of the Invention. Conventional surgical drapes and wound dressings are composed of 
preformed films which may be solid but are generally porous. Such films are conventionally referred to as 
continuous and are usually adhered to the skin by a suitable adhesive. Several disadvantages result from 

10 this procedure. For example, preformed drapes often do not form a tight continuous seal with the skin so 
that avenues are available for bacterial penetration. Further, preferred films are difficult to adhere over 
irregular anatomical contours such as hands and knees. Care must be taken that nothing other than the 
drape (as, for example, a sleeve of a surgical gown) comes in contact with the adhesive prior to 
emplacement of the drape. 

75 Surgical drapes which are applied as a solution in an appropriate solvent and subsequently cured by 
evaporation of the solvent are known. Cardarelli et a!., in U.S. Patent No.4,374,126 discloses an an- 
timicrobial film of a polyacrylic acid crosslinked with urea prepared by casting a solvent solution of the 
ingredients and evaporating the solvent. Good antimicrobial effect, transpiration, skin adherence and 
resistance to body fluids while being removable with soap and water are described. 

20 U.S. Patent No.4,542.012 to Dell discloses an antimicrobial composition applied to the skin as a solvent 
solution which forms a film upon solvent evaporation. The composition includes an isocyanate-terminated 
polyurethane prepolymer linked to an isocyanate-terminated copolymer of an acrylate and N-vinylpyr- 
rolidone by a chain extender. Iodine complexed with the polyvinylpyrrolidone is included as an antiseptic. 
Burleigh, In U.S. Patent No. 4,613,544 discloses a sheet material consisting of a backbone polymeric 

25 membrane matrix having transmembrane passageways which are filled with a hydrophilic polyoxyalkylene 
polyurethane applied as a prepolymer and cured in situ by heat or light. 

Ultraviolet curing of acrylate terminated polyurethanes is disclosed by Szycher et al. in U.S. Patent No. 
4.483,759. 

Several of the disadvantages of adhesively adhered preformed drapes have been addressed by these 
30 inventions, but deficiencies remain. The solvents used for casting may be irritative to the skin, and may 
require a long time for evaporation. In particular, solvent evaporation in a medical environment such as an 
operating room may be both a health hazard and a fire hazard. It is toward the overcoming of these 
deficiencies that this invention is directed. 

35 SUMMARY OF THE INVENTION 

A radiation cured film is formed of a copolymer of a vinyl monomer and a prepolymer of a polyurethane 
oligomer and oxyalkyi acrylate terminal groups. Preferred vinyl monomers are acrylates and vinyl lactams. 
The oligomer may be formed of a polyisocyanate. preferably a diisocyanate, a polyol, preferably a 
40 polyesterpolyol, and a chain extending diol. The most prefenred prepolymer Is the reaction product of 
isophorone diisocyanate, polycaprolactone and 1,4-butanediol. The most preferred vinyl monomer is N-vinyl 
pyrrolidone. 

In another aspect of the invention, a method to form a peelable film includes casting a mixture of the 
vinyl monomer, the prepolymer and a photoinitiator onto a surface to form a liquid film and curing the liquid 

45 film by exposure to electromagnetic radiation, preferably ultraviolet (UV) light. In the present disclosure, the 
term peelable is understood to mean that the film is removable in one piece with substantially no tearing or 
fragmentation, and the terms casting and curing respectively mean forming a liquid film on a surface and 
causing the liquid film to polymerize and solidify. 

The cured film of the invention is ideal for use as an in situ cured liquid drape or wound dressing and 

60 overcomes problems associated with prior art, preformed wound dressings. The present invention is applied 
to a patient's skin as a liquid and then cured to form a film. Thus, it flows freely into all depressions of the 
skin so that, when cured, no channels remain to provide access routes for bacteria. This skin-tight film is 
achieved without the use of a toxic or flammable solvent which must be removed as required In prior art 
films. Because the films of the invention are formed without solvent and are removable in one piece by 

65 simple peeling, cleanliness in a medical environment is enhanced. Curing of the film of the invention may 
be carried out in a matter of seconds with a hand held ultraviolet lamp, a major advantage in an operating 
room where solvent evaporation is time consuming and a health hazard. 
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DETAILED DESCRIPTION OF THE INVENTION 

While this invention is satisfied by embodiments In many different forms, there will herein be described 
In detail preferred embodiments of the invention, with the understanding that the present disclosure is to be 
5 considered as exemplary of the principles of the invention and Is not intended to limit the invention to the 
embodiments described. The scope of the Invention will be measured by the appended claims and their 
equivalents. 

The present invention provides a continuous film prepared by curing a layer of a liquid formulation with 

ultraviolet light. The cured film has a balance of tensile strength, modulus, elongation and slit tear strength 
70 which makes it Ideal as a surgical drape or wound dressing which adheres firmly to the skin but which is 

easily removed by peeling. 

In this disclosure, the following abbreviations are used. 

PCL - polycaprolactone 

PTMEG - polytetramethylene ether glycol 
75 PPEG - polypropylene ether glycol 

BDO - 1 ,4-butanediol 

IPDI - isophorone diisocyanate 

HEA - hydroxyethyl acrytate 

HEMA - hydroxyethyl methacrylate 
20 IDA - isodecyl aery late 

2-EHA - 2-ethylhexyl acrylate 

THFMA - tetrahydrofurfuryl methacrylate 

NVP - N-vlnyl pyrrolldone 

DMF - dimethylformamide 
25 MEK - methyl ethyl ketone 

The liquid formulation of the invention Is a mixture of a vinyl monomer and a prepolymer having a 

polyurethane oligomer and oxyalkyi acrylate terminal groups. The polyurethane oligomer may be formed 

from a polyisocyanate, a polyol and a chain extending diol. Preferred polylsocyanates are aromatic, 

aliphatic or allcycllc diisocyanates, such as dlphenylmethane-4,4'-diisocyanate, diphenylmethane-3,3'- 
30 diisocyanate, IPDI, dicyclohexylmethane-4,4'-diisocyanate, and hexamethylene diisocyanate. The most 

preferred diisocyanate is IPDI. 

The polyol component may be a polyether glycol such as polyethylene oxide, PPEG and PTMEG. 

Preferred polyols are polyester glycols, such as polyethylene adipate and PCL. Particularly preferred 

polyester glycols have a molecular weight from about 500 to 5000. The most preferred polyol is PCL of 
35 molecular weight about 2000. 

The chain extender may be a low molecular weight branched or unbranched diol of up to 10 carbon 

atoms or mixtures thereof. Representative nonllmiting examples of chain extenders are BDO; ethylene 

glycol; diethylene glycol; triethylene glycol; 1,2-propanediol; 1,3-propanediol; 1 ,6-hexanediol; 1 ,4-bishydrox- 

ymethyl cyclohexane, and hydroquinone dihydroxyethyl ether. Preferred chain extenders are 1,6-hexanediol 
40 and BDO. 

Reaction of the diisocyanate, polyol and diol to give the oligomer may be carried out by heating the 
reactants for a suitable time, either neat or preferably In a suitable solvent, such as MEK. A conventional 
catalyst, such as dibutyl tin dilaurate, may be used to accelerate the reaction. The ratio of the reagents may 
be chosen such that the oligomer is capped with isocyanate groups. Thus, any ratio may be used which 

45 has about one equivalent more diisocyanate than the combined equivalents of polyol and diol. For example 
a suitable oligomer may be formed from 6 equivalents of diisocyanate reacted with about 0.5 to 3 
equivalents of polyol and about 4.5 to 2 equivalents of diol. Most preferably, the oligomer contains about 1.0 
to 1.2 equivalents of polyol and 4.0 to 3.8 equivalents of diol. An example of a typical procedure for 
oligomer synthesis Is given in Example I, however, various modifications of this procedure set forth therein 

50 are well-known to those skilled in the art. 

A prepolymer having oxyalkyi acrylate terminal groups may be prepared by reacting the isocyanate 
caps of the oligomer and a suitable hydroxylated acrylate. Suitable hydroxylated acrylates are, for example, 
hydroxyethyl. hydroxypropyl and hydroxybutyl acrylates and methacrylates, although it is evident that a 
wide variety of other hydroxylated acrylate derivatives may be used. Referred hydroxylated acrylates for 

55 oxyalkyi capping of the prepolymer are HEA and HEMA. 

Reaction of the hydroxylated acrylate and the isocyanate caps on the oligomer may conveniently be 
carried out merely by adding the acrylate to the solvent solution of the oligomer and heating for a suitable 
period. If desired, recovery of the prepolymer from the solvent may be carried out by any conventional 
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technique, as for example, by solvent evaporation or by dilution with a solvent to precipitate the prepolymer, 
followed by filtration and drying. Preferably, the prepolynner in the solvent is merely diluted with the vinyl 
monomer, as described below. 

In some cases, it may be desirable to crosslink the prepolymer. A crosslinking agent may be added to 

5 the mixture of diisocyanate, polyol and diol in order to crosslink the oligomer to any desired level. 
Alternatively, the crosslinking agent may be mixed with the hydroxylated acrylate. Any conventional 
crosslinking agent as known in the art of polyurethane synthesis may be used. Particularly suitable 
crosslinking agents are triols, as for example, trimethylol propane. The quantity of crosslinking agent may 
be from 0 to about 10 weight percent of the polyol. It is understood that when the crosslinking agent is part 

70 of the oligomer, the total equivalents of polyol, diol and triol crosslinking agent is one less than the 
equivalents of diisocyanate. 

Although a film of the prepolymer may itself be cast and cured to give a peelable film of the Invention, 
it is preferred to form a mixture of the prepolymer and a vinyl monomer prior to casting. The vinyl monomer 
serves to reduce the viscosity of the prepolymer for convenience in casting, and becomes part of the 

75 polymer matrix of the film upon curing. 

A wide variety of vinyl monomers of mixtures thereof may be mixed with the prepolymer. as, for 
example, IDA, HEA. THFMA, HEMA, 2-EHA, vinyl acetate, 1 ,4-butanedlol diacrylate, trimethylolpropane 
triacrylate, 2-phenylethyl methacrylate, and the like. Preferred vinyl monomers are lactams substituted on 
the nitrogen atom with an olefinic group, such as a vinyl or isopropenyl group. The lactam may have 4, 5 or 

20 6 carbon atoms and thus, for example, may be a pyrrolidone, piperidone, piperazinedione or caprolactam. 

The preferred vinyl monomer Is NVP. neat or mixed with one or more additional vinyl monomers, as 
IDA, 2-EHA or HEA. The weight percentage of vinyl monomers in the mixture to be cast and cured may be 
about 1 to 50%, preferably about 25-40%. 

A photoinitiator may be added to the mixture to catalyze the copolymerization of the acrylate terminated 

25 prepolymer and the vinyl monomer. Any conventional photoinitiator as known In the art may be used. 
Examples of suitable photoinitiators are given in Szycher et al„ supra, and selection of a suitable 
photoinitiator is well within the purview of one skilled in the art. Particularly useful photoinitiators are the 
Irgacure^" cyclohexyl phenyl ketone derivatives (Ciba Geigy). 

An antimicrobial agent may also be added to the mixture prior to casting and curing. Any antimicrobial 

30 agent which is substantially stable to ultraviolet light and which may be released slowly from the cured film 
may be used. Exemplary of suitable antimicrobial agent are povidone iodine, chlorohexidene or chlorohex- 
ideneiodine complex. The quantity of antimicrobial agent to be added may be from about 1 to 10, 
preferably 2 to 6 weight percent. 

In order to obtain the desired film properties, conventional additives such as flow aids, flatting agents, 

35 plasticizers, polymerization inhibitors, heat stabilizers and surface cure modifiers may sometimes be added 
to the formulation prior to casting and curing. A suitable surface cure modifier, for example is TMPTMP, 
trimethylol propane tri-(3-mercaptopropionate). 

Casting is a conventional operation, and in the present disclosure may be performed by dipping, 
spraying, spreading or any other suitable means. Preferably, the mixture is cast neat onto a suitable 

40 surface, as, for example, silicon release paper or a glass plate. In the most preferred embodiment of the 
invention, the mixture is cast onto the skin of an animal, for example, over a wound or surgical incision site 
of a human being. The cast liquid films may be adjusted to any desired thickness by conventional means, 
as a doctor knife, and may be from about 0.1 to 2.5mm, preferably about 10 u to 1.0 mm thick. 

Curing may be carried out merely by exposing the cast liquid film to electromagnetic radiation, 

45 preferably UV light. A conventional UV lamp may be used, as, for example, a Conrad-Hanovia Model 45080 
(Conrad-Hanovia Inc., Newark. NJ) or a Blak-Ray Model UVL-56 (Ultraviolet Products. Inc.. San Gabriel. 
CA). Surface cure occurs almost instantaneously. The length of exposure required to bulk cure the liquid 
film depends on the thickness of the film. In general, films of from about 25 u to 1.0 mm in thickness are 
bulk cured in about 15 to 120 sec. when the lamp is positioned about 15 cm. from the film. Parameters of 

50 curing such as lamp Intensity, duration of exposure and distance of the film from the lamp are well 
understood by those skilled in the art and no further details are needed. 

The cured films of the invention may be evaluated for their tensile strength, modulus, elongation and 
tear strength by ASTM methods well known in the art. The testing results beiow are given in pounds per 
square inch (psi) and pounds per linear Inch (pll), which are equivalent to 0.07 kg/cm^ and 0.178 kg/cm 

55 respectively. Tensile strength is a measure of the force, generally given in psi, required to break a polymer. 
Elongation is a measure of the ability of a polymer to stretch without breakage, and is generally reported as 
a percentage of an initial value. The term modulus defines the force (In psi) required to stretch a polymer to 
a given percentage of elongation. Tensile, modulus and elongation may be measured by ASTM procedure 
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D 638 using an Instron Universal Testing instrument, Model 1122. Slit tear strength is the force (in pli) 
required to propagate a tear in a film along the line of a previously introduced slit, and may be tested by 
ASTM procedure, D 1938. Die C tear is the force (in pli) required to initiate a tear at a previously introduced 
notch, and may be tested by ASTM procedure D 1004. 

it has been found that tear strength is an important property for determining whether a film is suitable 
for use as a peelable drape or wound dressing. In general, a slit tear strength of about 5-50 pli combined 
with a die C tear strength of about 45-250 pli confers peelability to the cured film of the invention. Preferred 
films have slit tear and die C tear strengths of about 20-45 and 100-200 pli respectively. Broad ranges of 
tensile, and elongation which, when combined with the tear strengths given above, define pulable films of 
the invention may be 1,000-10,000 psi and 150%-400% respectively. Modulus is a less important 
parameter, and may be from 10-1,000 psi at 5% elongation. 

Representative nonlimiting examples of peelable films of the invention are given in Table I. The films 
were prepared as described in Example 1 from the indicated commercial polyot, IPDl, BDO and HEA in the 
equivalent ratio 1:6:4:1. 

TABLE I 



POLYOL 


Tensile psi 


Modulus psi @ 5% 


Elongation % 


Tear Strength, pli. 


Slit 


DieC 


PTMEG« 


2800 


880 


280 


10 


190 


PPEG^ 


1500 


465 


215 


11 


120 


(linear polyester)*^ 


2100 


730 


280 


24 


200 


PCL*^ 


2000 


505 


320 


46 


160 



a Teracol^" 2000 ... E.l. Du Pont de Nemours and Co. Wilmington. DE 

b NIAX™ PPG 2025 ... Union Carbide. Tarrytown. NY 

c Ruco™ S-1 059-55 ... Ruco Polymer Corp., Hicksville, NY 

d TONE™ 0240 ... Union Carbide, Danbury. CT 



For comparison purposes, cured films were prepared from various commercially available acrylate 
capped polyurethane prepolymers copolymerized with NVP by the procedure of Example I. The composi- 
tion and properties of these films are given in Table II. 
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ft is seen that these films exhibit adequate tensile strength and elongation, but tear strength is very low. 
In general, these compositions do not lead to peelable films. 

In order to simulate actual use conditions, liquid films may be cast onto pig skin and cured as given in 
Example II and their physical properties and peelability from the pig skin determined. Table 111 gives data 
for three films prepared from IPDI, HEA. BDO. trgacure^" 184 and the indicated polyols and vinyl 
monomers. The films of Table 111 are all peelable. 
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TABLE III 



5 



10 



compost t ion ~ 


Tensi le 

psi 


Modulus 
psi PSt 


E longat ion 
_t 


Tear str< 
Slit 


Die c 


TONeTM 030S, 0.25 cq. 
I TONETH 0240, 0.75 eq. 
2-HEA, 25.2 wt.t 
NVP, H.o wt.t 




33 


233 


7 


67 


NIAXTM PPC 2025 1.0 cq. 
2 lOA, 9.8 wt.t 
NVP 26.4 wt.t 


1034 


180 


22S 


17 


93 


TONETM 0240, 1,0 cq. 
3 lOA. 9.8 wt.t 
THPMA. 4.9 wt.t 
NVP 25.0 wt.t 


2298 


390 


285 


34 


159 



20 

Likewise, in live animal testing of various cured films of the invention in accordance with Example III, 
the films of Table 111 are peelable. 

EXAMPLE I 

25 

General Procedure for Synthesis of Cured Films 



A mixture of IPDI (6 equivalents), BDO (4 equivalents), 2,000 molecular weight polyol (1 equivalent), and 
0.05% stannous octoate in MEK at 90% solids was heated and stirred at 70*0 until oligomer formation was 

30 98-105% complete. The mixture was cooled to 50'C and 1 equivalent of HEA was added. The mixture was 
stirred until the percent of free isocyanate was 0.5 or less to give a prepolymer having oxyalkyi acrylate 
terminal groups. If necessary to maintain a workable viscosity some of the reactive diluent described below, 
may be added during a propolymer formation. 

The prepolymer was combined with 2 weight percent of Irgacure™, and sufficient NVP, optionally 

35 containing one or more other vinyl monomers, to give a total solid content of about 60%. Up to 10 weight 
percent of a reactive diluent, such as IDA, may be added to reduce viscosity. The mixture was stirred until 
all components were homogeneously dispersed, set aside to allow all bubbles to escape and cast onto 
silicone release paper. The thickness of the film was adjusted to 50 u with a doctor knife and cured by 
exposure to the Conrad-Hanovia lamp until a tackless surface was obtained, generally about 1 second. The 

40 cured film was removed from the release paper for evaluation of physical and mechanical properties. 

EXAMPLE II 

General Procedure for Curing Onto Pig Skin 

45 

A belly section of pig skin was cleaned and degreased by wiping several times with cotton balls 
saturated with acetone and finally with alcohol. Cured films were formed on the pig skin by the procedure of 
Example I and allowed to remain on the skin in ordinary light for several hours to determine whether oil 
blooming to the surface of the skin would cause the films to release from the skin. Data obtained for 
50 representative films is given in Table 111. 

EXAMPLE III 

Live Animal Testing of Peelability 

55 

A 40-45 pound pig was anaesthetized, and a belly section was washed and shaved with electric 
clippers. Liquid films, prepared in accordance with Example I, were adjusted to a thickness of about 0.6 mm 
and were cured in situ with the Blak-Ray UVL 56 (2 minutes exposure) and Blak-Ray B-IOOA (1 minute 
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exposure) lamps. The cured films had tensile strengths of 2500-2700 Psi, elongation of 230-330%, slit tear 
strengths of 16-44 pli and Die C tear strengths of 70-170 pH. All films easily peeled from the pig skin intact. 

Claims 

5 

1. A peelable film comprising an ultraviolet-cured copolymer of at least a vinyl lactam and a prepolymer, 
said prepolymer comprising a polyurethane oligomer from the reaction of a diisocyanate, a polyol and 
chain extending diol, said oligomer having an oxyalkyi acrylate terminal group, said film having a slit 
tear strength of 5-50 pounds per linear inch and a die C tear strength of 45-250 pounds per linear inch. 

10 

2. The film of Claim 1 wherein said copolymer further comprises a copolymerized second vinyl monomer. 

3. The film of Claim 1 wherein said prepolymer further comprises a crosslinking agent. 

75 4. The peelable film according to claim 1 comprising an electromagnetic radiation-cured copolymer of a 
vinyl monomer and a prepolymer. said prepolymer comprising a polyurethane oligomer having an 
oxyalkyi acrylate terminal group. 

5. The peelable film according to claim 1 comprising an ultraviolet-cured copolymer of at least N-vinyl 
20 pyrrolidone and a prepolymer. said prepolymer comprising a polyurethane oligomer from a reaction of 
an alicyclic diisocyanate, a polyesterdiol and a chain extending diol of no more than ten carbon atoms, 
said oligomer having an oxyalkyi acrylate terminal group, said film having a slit tear strength of 5-50 
pounds per linear inch and a die C tear strength of 45-250 pounds per linear inch. 

25 6. A method for forming a peelable film according to claim 1 on a surface comprising: 

preparing a mixture comprising a photoinitlator, an olefinically substituted lactam and a prepolymer, 
said prepolymer including a polyurethane oligomer from the reaction of a diisocyanate. a polyol and a 
chain extending diol, said oligomer having an oxyalkyi acrylate terminal group; 
casting said mixture onto a surface to form a liquid film; and 
30 exposing said liquid film to ultraviolet light whereby said vinyl lactam and said prepolymer 

copolymerize to form a peelable film on said surface. 

7. A method for forming a peelable film according to claim 1 on a surface comprising: 

preparing a mixture comprising a photoinitiator, a vinyl monomer and a prepolymer, said 
35 prepolymer including a polyurethane oligomer having an oxyalkyi acrylate terminal group; 
casting said mixture onto a surface to form a liquid film; and 

exposing said liquid film to electromagnetic radiation whereby said vinyl monomer and said 
prepolymer copolymerize to form a peelable film on said surface. 

40 8. A method for forming a peelable film according to claim 1 on a surface comprising: 

preparing a mixture comprising a photoinitiator, N-vinyl pyrrolidone and a prepolymer, said 
prepolymer including a polyurethane oligomer from a reaction of a diisocyanate, a polyester diol and a 
chain extending diol of no more than ten carbon atoms, said oligomer having an oxyalkyi acrylate 
terminal group; 

45 casting said mixture onto a surface to form a liquid film; and 

exposing said liquid film to ultraviolet light whereby said N-vinyl pyrrolidone and said prepolymer 
copolymerize to form a peelable film on said surface. 

PatentansprUche 

50 

1. Abziehbare Folie, umfassend ein ultraviolett-ausgehartetes Copolymer aus wenigstens einem Vinyllac- 
tam und einem Prepolymer, wobei das Prepolymer ein Polyurethan-Oligomer aus der Reaktion eines 
Diisocyanats, eines Polyols und eines kettenverlangernden Diols ist. wobei das Oligomer eine endstan- 
dige Oxyalkylacrylat-Gruppe hat, worin die Folie eine Schlitz-ReiBfestigkeit von 5 bis 50 lbs./linear inch 

55 und eine Die C-Rei6festigkeit von 45 bis 250 lbs./linear inch hat. 

2. Folie nach Anspruch 1, worin das Copolymer weiterhin ein copolymerisiertes zweites Vinyl-Monomer 
umfaBt. 
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3. Folie nach Anspruch 1 , worin das Copolymer weiterhin ein Vernetzungsmittel umfafit. 

4. Abziehbare Folie nach Anspruch 1, umfassend ein durch elelctromagnetische Strahlung ausgehartetes 
Copolymer aus einem Vinyl-Monomer und einem Prepolymer, wobei das Prepolymer ein Polyurethan- 

5 Oligomer mit einer endstandlgen Oxyalkylacrylat-Gruppe umfafit. 

5. Abziehbare Folie nach Anspruch 1, umfassend ein ultra-violett-ausgehartetes Copolymer aus wenig- 
stens einem N-Vinylpyrrolidon und einem Prepolymer, wobei das Prepolymer ein Polyurethan-Oligomer 
aus der Reaktion eines alicyclischen Diisocyanats, eines Polyesterdiols und eines kettenverlangernden 

70 Diols mit nicht mehr als 10 Kohlenstoff-Atomen umfaBt, wobei das Oligomer eine endstandige 
Oxyalkylacrylat-Gruppe hat, worin die Folie eine Schlitz-Rei3festigkeit von 5 bis 50 lbs./linear inch und 
eine Die C-ReiBfestigkeit von 45 bis 250 lbs./linear inch hat. 

6. Verfahren zur Bildung einer abziehbaren Folie nach Anspruch 1 auf einer Oberflache, umfassend 

75 die Herstellung eines einen Photoinitiator, ein olefinisch substituiertes Lactam und ein Prepolymer 
umfassenden Gemischs, wobei das Prepolymer ein Polyurethan-Ollgomer aus der Reaktion eines 
Diisocyanats, eines Polyols und eines kettenverlangernden Diols umfafit, wobei das Oligomer eine 
endstandige Oxyalkylacrylat-Gruppe hat; 

das GieBen des Gemischs auf eine Oberflache, urn einen flussigen Film zu bilden; und 
20 das Einwirkenlassen von ultraviolettem Licht auf den flQssigen Rim, wodurch das Vinyllactam und das 
Prepolymer unter Bildung einer abziehbaren Folie auf der Oberflache copolymerisieren. 

7. Verfahren zur Bildung einer abziehbaren Folie nach Anspruch 1 auf einer Oberflache, umfassend 

die Herstellung eines einen Photoinitlator, ein Vinyl-Monomer und ein Prepolymer umfassenden 
25 Gemischs, wobei das Prepolymer ein Polyurethan-Ollgomer mit einer endstandlgen Oxyalkylacrylat- 
Gruppe umfaflt; 

das Giefien des Gemischs auf eine Oberflache, um einen flussigen Film zu bilden; und 
das Einwirkenlassen von elektromagnetischer Strahlung auf den flUssigen Film, wodurch das Vinyl- 
Monomer und das Prepolymer unter Bildung einer abziehbaren Folie auf der OberflMche copolymerlsie- 
30 ren. 

8. Verfahren zur Bildung einer abziehbaren Folie nach Anspruch 1 auf einer Oberflache, umfassend 

die Herstellung eines einen Photoinitlator, N-Vinylpyrrolidon und ein Prepolymer enthaltenden Ge- 
mischs, wobei das Prepolymer ein Polyurethan-OIigomer aus der Reaktion eines Diisocyanats, eines 
35 Polyesterdiols und eines kettenverlangernden Diols mit nicht mehr als 10 Kohlenstoff-Atomen umfaBt, 
wobei das Oligomer eine endstandige Oxyalkylacrylat-Gruppe hat; 
das GieBen des Gemischs auf eine Oberflache, um einen flussigen Film zu bilden; und 
das Einwirkenlassen von ultraviolettem Licht auf den flussigen Film, wodurch das N-Vinylpyrrolidon und 
das Prepolymer unter Bildung einer abziehbaren Folie auf der Oberflache copolymerisieren. 

40 

Revendications 

1. Pellicule detachable comprenant un copolym^re durci par la lumiere ultra-violette d'au moins une 
lactame vinylique et un pr^polym^re, ledit pr^polym^re comprenant un oligom§re de polyur^thanne 

45 provenant de la reaction d'un diisocyanate, d'un polyol et d'un diol a chatne etendue, ledit oligom&re 
poss^dant un groupe terminal acrylate d'oxyalkyle, ladite pellicule Poss6dant une resistance k la 
propagation du d^chirement de 89,3 h 893 kg par mfetre lin^aire (5 k 50 livres par pouce lin^aire) et 
une resistance a la dechirure en matrice en forme de C de 804 a 4465 kg par metre lineaire (45 a 250 
livres par pouce lineaire). 

50 

2. Pellicule selon la revendication 1, dans laquelle ledit copolymere comprend de plus un second 
monomdre vinylique copolymerise. 

3. Pellicule selon la revendication 1, dans laquelle ledit pr^polymere comprend de plus un agent de 
55 reticulation. 

4. Pellicule detachable selon la revendication 1, comprenant un copolymere durci par un rayonnement 
electromagnetique d'un monomere vinylique et d'un prepolymere, ledit prepolym^re comprenant un 
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oligomere de polyurethanne possedant un groupe terminal aery late d'oxyalkyle. 

Pelllcule detachable selon la revendlcation 1, comprenant un copolym^re durci par ia luml§re ultra- 
violette d'au nnoins une N-vinylpyrrolidone et un prepolymere, ledit prepolynnere comprenant un 
oligomere de polyurethanne provenant d'une reaction d'un diisocyanate alicyclique, d'un poly(ester de 
diol) et d'un diol a chaTne etendue ne depassant pas dix atomes de carbone. ledit oligomere possedant 
un groupe terminal acrylate d'oxyalkyle, ladite pellicule possedant une resistance a la propagation de la 
d^chirure de 89,3 k 893 kg par m^tre llneaire (5 h 50 livres par pouce lineaire) et une resistance h la 
dechirure en matrice en forme de C de 804 a 4465 kg par metre lineaire (45 a 250 livres par pouce 
lineaire). 

Precede pour former une pellicule detachable selon la revendlcation 1 sur une surface comprenant les 
operations conslstant: 

k preparer un melange comprenant un photo-amorceur, une lactame substituee oietinlquement et 
un oligomere provenant de la reaction d*un diisocyanate, d'un polyol et d'un diol h chaTne etendue, 
ledit oligomere possedant un groupe terminal acrylate d'oxyalkyle; 

h couler ledit melange sur une surface pour former une pellicule liquide; et 
a exposer ladite pellicule liquide a la lumiere ultraviolette. ainsi ladite lactame vinylique et ledit 
prepolymere copolymerisent pour iomer une pellicule detachable sur ladite surface. 

Procede pour former une pellicule detachable selon la revendlcation 1 sur une surface comprenant les 
operations consistant: 

k preparer un melange comprenant un photo-amorceur. un monomere vinylique et un prepolymere, 
ledit prepolymere comprenant un oligomere de polyurethanne possedant un groupe terminal acrylate 
d'oxyalkyle; 

k couler ledit melange sur une surface pour former une pellicule liquide; et 
a exposer ladite pellicule liquide a un rayonnement eiectromagnetique, ainsi ledit monomere 
vinylique et ledit prepolymere copolymerisent pour former une pellicule detachable sur ladite surface. 

Precede pour former une pellicule detachable selon la revendlcation 1 sur une surface comprenant les 
operations consistant: 

k preparer un melange comprenant un photo-amorceur, une N-vinylpyrrolldone et un prepolymere, 
ledit prepolymere comprenant un oligomdre de polyurethanne provenant d'une reaction d'un diisocya- 
nate, d'un poly(ester de diol) et d'un diol a chaTne etendue ne depassant pas dix atomes de carbone, 
ledit oligomere possedant un groupe terminal acrylate d'oxyalkyle; 

a couler ledit melange sur une surface pour former une pellicule liquide; et 
a exposer ladite pellicule liquide a la lumiere ultra-violette, ainsi ladite N-vinylpyrrolidone et ledit 
prepolymere copolymerisent pour former une pellicule detachable sur ladite surface. 
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